Introduction
The Accreditation Council for Graduate Medical Education (ACGME) has always mandated evaluation of the resident learner for continued accreditation of residency programs. However, with the movement to competency-based education and the Outcome Project, in which programs will be accredited based on patient care and learner outcomes, accurate assessment and evaluations are even more critical. Traditionally, student feedback has been based on knowledge acquisition and the learner's ability to recall key concepts as defined by the faculty. A review of the literature since the advent of the Outcome Project has shown the shortcomings of traditional methods and a renewed focus on more accurate assessment methods. 1 In the area of residency training, faculty is considered experienced enough to assess the knowledge and skills of the student learner while doing hands-on patient care activities. However, various investigators have detailed the challenges faculty face in accurately assessing a resident's clinical competence. [2] [3] [4] [5] Challenges include variance in faculty ratings of a resident's performance (ie, individual faculty rate the same resident differently on the same rotation) and evaluation based on an arbitrarily defined interpretation of model clinical performance. 4 In spite of these challenges, educators acknowledge that meaningful and accurate assessment of students' knowledge, skill acquisition, and behavioral modifications may improve the quality of learning.
This article is a description of one program's attempt to develop a learner-centered, competency-based assessment rubric for faculty global rating forms that combines 2 assessment models to demonstrate increasing skill acquisition among pediatric house officers. A learnercentered assessment paradigm is intended to promote higher performance, integrate education with experience, and provide constructive feedback to motivate the learner to strive for the desired outcome.
Background
Global rating forms are prevalent assessment tools among residency programs. 6 Because the ideal evaluation should be real time, relevant and practical, global rating forms will continue to have an important role in assessing residents. Identifiable issues related to resident assessments include inadequate description of evaluation criteria, variations in raters' observations and assessments, unsatisfactory or lack of meaningful feedback, and timeliness of feedback. [7] [8] [9] Furthermore, assessment tools appear to lack detailed requirements of performance expectations as well as behaviors for each competency or domain. 1 There continues to be an overemphasis on evaluating knowledge acquisition rather than measuring performance progress over time. 10 In shifting toward a performance-based assessment system, benchmarks have emerged as a plausible option for measuring competency-specific behaviors. 11 Each specialty
Results The potential benefits and implications for medical education include specifying performance indicators and outcomes, ensuring that assessment is coherent and consistent for all residents, measuring resident outcomes based on real-life criteria, providing opportunities for residents to demonstrate proficiency in a specific competency and outcome level, and improving the quality of assessment.
board has been charged by the ACGME to propose specialty-specific thresholds, benchmarks, or milestones that would indicate competency at that particular training level and task, instead of specifically relying on the gestalt of faculty. Pediatrics has already begun this process with the Milestones Project; specific parameters will be used to measure residency competency throughout the different levels of training. In 1999, Pangaro 12 developed the RIME (reporterinterpreter-manager-educator) model as a framework for demonstrating professional growth in medical students and residents. The RIME method has been determined to provide meaningful feedback to students. 13 Additionally, the Dreyfus model for skill acquisition (novice-advanced beginner-competent-proficient-expert) has been recommended by the ACGME as a tool to demonstrate progression in skill acquisition over time.
14 As we move toward a progressive behavioral assessment system, the RIME and Dreyfus models provide us with frameworks for consistency within the evaluation system. The challenge lies in layering the competencies with the evaluation frameworks and demonstrating growth in knowledge, skills, and attitudes over time.
Although various tools have been developed to measure the competencies, Lurie et al 1 concluded that ''an explicitly stated set of expectations that would link the ideals of the general competencies to the realities of measurement'' remains missing from the ACGME required evaluation process.
Why Use Rubrics?
Rubrics have been used in kindergarten through grade 12 (K-12) and higher education and are gaining recognition in professional education. 7, [15] [16] [17] [18] [19] A rubric is a ''scoring tool that lays out the expectations for an assignment.'' 8 Rubrics generally have 4 parts: (1) description of the task, (2) the scale to be used, (3) the dimensions of the task, and (4) the description of each dimension on the scale.
Within the health professions, rubrics have been used for assessing literature review skills, 9 grading papers, 20 assessing presentations, 21, 22 improving the quality of online courses, 23 participating in online discussions, 24 determining clinical performance in the operating room, 16 and measuring skill development of aseptic techniques. 25 Overall, rubrics promote consistency in scoring, encourage selfimprovement and self-assessment, motivate learners to achieve the next level, provide timely feedback, and improve instruction. Additionally, rubrics are beneficial to learners, 18, 25 facilitate communication between faculty and learners, 8 and enable faculty to communicate specific goals, expectations, and performance requirements.
Clinical evaluation remains challenging to even the most seasoned faculty, and rubrics provide a learner-centered assessment approach that focuses on encouraging behavioral change in learners. Although rubrics may not be useful for multiple-choice examinations, the clinical experience provides an opportunity for performance-based assessments, and rubrics can be used to objectively assess performance. Performance tests are generally used to determine if a learner has mastered specific skills, and the instructor typically makes inferences about the level to which the skill has been mastered. Rubrics provide a potential solution to the subjective grading dilemma faced by clinical faculty.
The Development of the Rotation Rubric
In 2001, we modified an existing end-of-rotation faculty global rating form to evaluate residents based on the 6 ACGME competencies. This instrument included 16 items covering the 6 core competencies, an additional 3 related to resident teaching skills, 1 related to overall competence of the resident on the rotation, and a space for qualitative feedback. The revised instrument used the Dreyfus and RIME models for evaluation, and items were scored using a Likert scale (''performance unacceptable,'' ''novice,'' ''advanced beginner,'' ''competent,'' ''proficient,'' ''expert,'' and ''not observed''). The assessment instrument was used by teaching faculty to evaluate residents at the end of each rotation (TABLE 1) . Faculty were educated about the rationale, design, and scoring of the new instrument. This was initially done with a one-time, hour-long grand rounds training format. Semistructured, supplementary training occurred periodically during the academic year (ie, new faculty orientation, faculty meetings, and quarterly resident advisor meetings). Additionally, a detailed explanation of the instruments scale was included on the back of the evaluation form.
Although the instrument was useful in providing a formative assessment of resident performance, a cursory review of the first 12 months of data indicated inconsistencies in faculty evaluations of the same resident on a rotation. Faculty expressed uncertainty about the following aspects of the assessment: What did it mean to be an advanced beginner in professionalism or practice-based learning and improvement? What behaviors or skills constituted a particular level of competency?
In 2008, pediatrics teaching faculty completed a survey on their perceptions of, attitudes toward, and the applications of the ACGME core competencies. 26 Faculty acknowledged the usefulness of the competencies in improving patient care outcomes; however, they were less confident about assessing systems-based practice and practice-based learning and improvement, indicating that a greater understanding of these competencies could lead to improvement in their assessment of residents within these competencies.
Against this backdrop and in an effort to improve faculty recognition and assessment of systems-based practice and practice-based learning and improvement, the evaluation form was revised in 2009 to include benchmarks matched to the Dreyfus and RIME scales. Additionally, we sought to address questions raised by the previous evaluation tool with regard to identifying recognizable behaviors that matched a specific competency level of the core competencies. The RIME scale was modified to include the master level (R-I-Manager-Master-E). The instrument was reduced from 20 to 13 items. Professionalism was the most challenging competency to incorporate within the Dreyfus/RIME models. It is fluid in definition and may contain as many as 3 to 7 identifiable factors. 27, 28 Professionalism was viewed as evident in all the competencies and a separate scale was used for its assessment (TABLE 2) . Seven professionalism factors were identified through the ACGME core competencies and the American Board of Pediatrics Program Directors guide to teaching and assessing professionalism. 29 A 6-point frequency Likert scale was used for professionalism: ''never,'' ''rarely,'' ''sometimes,'' ''often,'' ''all the time,'' and ''not observed.'' In modifying the assessment tool and developing the rotation rubric, benchmarks were developed by addressing the following questions:
1. Which elements (knowledge, skill, and attitude) make up a particular competency, as it applies to pediatrics?
2. What are the recognizable behavioral anchors? Are these behaviors observable?
3. What are the benchmarks?
4. How will the behavioral anchors be measured?
With these questions in mind, we developed a rotation rubric with the goal of providing an improved formative assessment tool that would provide both the assessor (faculty) and the assessed (resident) with clearly recognizable, observable skills and behaviors.
Methods
The rubric was developed within an instructional framework that focuses on achieving desired outcomes. 30 This was achieved in 3 steps:
Step 1: Identifying the Desired Outcomes
The primary focus in developing the rubric was outcomes. What were the essential behaviors, knowledge, and skills that we would like our residents to have at the end of their educational experience? We defined outcomes as the expression of the learner's capability as demonstrated through particular skills and behaviors. These were developed within the Dreyfus and RIME assessment models with the desired outcome at the end the educational experience defined as a proficient to expert physician.
Step 2: Identifying Evidence of Observable Skills and Behaviors
The most challenging aspect of developing the rubric was defining the observable behaviors associated with learning and mastery. We sought to include the 3 main behavioral domains associated with learning (cognitive, affective, and psychomotor) with the ACGME core competencies. The cognitive domain, which deals with the acquisition and retention of knowledge, can be evaluated through existing test instruments along with observation of its use by residents in providing quality patient care. The affective domain deals with attitudes toward patient care and is evident through the patient care, interpersonal and communication skills, and professionalism competencies. Lastly, the psychomotor domain, which deals with skill acquisition, can be measured across all ACGME core competencies. In addition to behaviors associated with the ACGME core competencies, we identified knowledge, attitudes, and clinical skills specific to pediatrics.
Step 3: Reviewing Behavioral Descriptions ). The rubric went through several iterations to refine the descriptions, the scale, and the descriptive narratives of the instrument to make it more clinically relevant and pediatrics-specific.
Implications
Our initial 2001 competency-based Likert scale assessment tool revealed inherent limitations of Likert scale evaluations. Our instrument could not provide specific indicators that faculty could observe to objectively assess residents at the end of the rotations. Although rubrics have been used in K-12 and higher education, their application in residency education aligns with a shift toward developing outcomes-based assessments for residency education. Outcomes-based assessments are a systematic process through which a program can articulate what it intends to accomplish with regard to services and learning. The assessment process can be measured over time, and the outcomes used to plan program improvements.
The rubric described in this article is a novel formative assessment instrument that provides faculty with identifiable observable skills in residents. An outcomesbased assessment rubric provides tools for objectively assessing resident learning and encouraging lifelong learning skills while focusing on achieving clearly defined outcomes. Practice can also be improved through outcomes-based assessment. 31 Within medical education, rubrics offer additional benefits including:
1. Specifying performance indicators and outcomes 2. Ensuring that assessment is coherent and consistent for all residents 3. Measuring resident outcomes based on real-life criteria 4. Providing opportunities for residents to demonstrate proficiency in a specific competency and outcome level 5. Improving the quality of assessment
Rubrics provide an understanding of the relationship between objectives and outcomes. The alignment of outcomes and assessments is the foundation for drawing valid inferences about learning. 32 This implies that we need to rethink assessment in graduate medical education; resident progress should be based on observable performance indicators. As per ACGME requirements, residents are provided with rotation-specific curricula, competency-based goals and objectives, and the assessment tools required for each rotation in order to create awareness of rotation requirements and expectations. It is hoped that at the end of their training, the culmination of rotation assessments and feedback received throughout the training will result in more competent physicians who are better equipped for independent practice.
Summary
The instrument presented here was designed to be used primarily by teaching faculty to assess residents at the end of each rotation. The 7-point scale used combined both the Dreyfus and RIME models of assessing skill acquisition and included unacceptable performance and not observed. For this rubric, the dimensions were the ACGME competencies and teaching skills. The ''expected level'' component for each training level is included for faculty training only and then removed for actual assessments of residents. This instrument is currently being piloted in the general pediatric clinic, before widespread institutional use.
Further considerations include the adjustment of rubric terminology to match competency-based rotation goals and objectives for each rotation. The rubric will also enable us to compare resident assessments across rotations as well as against other existing assessments such as the in-training examination, Clinical Skills Exam (CHEX), peer, selfevaluation, or 360 evaluation. We hope that customizing the rubric for each rotation will guide the faculty toward more accurate, less subjective consistent assessments.
